[Abstract] This protocol was designed for large-scale purification of herpesvirus particles by cell culture. Virions and capsids are isolated from extracellular culture media and cell nuclei, respectively. Purity and concentration of the purified samples are usually sufficient for structural studies with cryo electron microscopy and cryo electron tomography. The protocol should also be generally suitable for purifying herpesvirus virions and capsids for other types of studies. 
2. Spin 15 min at ~10,000 x g to remove cell debris (8,000 rpm with Beckman Coulter JA-14 rotor). For large volume (e.g., over 200 ml for each bottle), may need to spin longer or repeat once to completely clarify the media.
3. Collect the supernatant from last step, ultracentrifuge at ~80,000 x g for 1 h to pellet the virion (21,000 rpm with SW28 rotor). to completely wipe out media on the inner wall of the tube. Add 100 µl PBS for each tube, incubate on ice overnight or for at least 2 h, then resuspend the pellet by pipetting.
Note: Soaking the pellet in solution for hours helps to loosen the pellet and makes it
easier to be completely resuspended.
5. Make a continuous density gradient in SW41 centrifuge tube with ~5 ml each 15% and 50% (w/v) sucrose solution in PBS, using the Gradient Master machine. Load the resuspension on top of the density gradient. Use another tube with sucrose solutions for balance.
Note: It's better to load less than 2 ml (at most 3 ml) sample for each density gradient tube. Too large volume of sample may lead to a smeared band in the next steps.
6. Spin at 80,000 x g for 1 h (21,000 rpm with SW41 rotor). PBS, incubate on ice for at least 2 h or overnight, and then resuspend the pellet by pipetting.
11. If no band identified and aliquots collected in step A7, check each sample with negativestaining Electron Microscopy to figure out which one has virus particle.
Note: For herpesvirus, it's hard to distinguish virion from dense body with negative staining EM. Mix 2 μl of the sample with equal volume of 1% NP-40 in PBS to partially dissolve the virus envelope before negative staining, then viral capsid in the virion will be
stained to have a spiky appearance which is easy to identify. Incubate at 4 °C overnight.
9. Centrifuge at 1,500 x g at 4 °C for 5 min to remove large debris.
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